Utilization and perceived benefits of hospice may vary across populations. In a population-based survey, we examined the prevalence of hospice utilization, caregiver sociodemographic characteristics, and quality and complexity of end-of-life (EOL) care, as reported by community caregivers to people who died in the prior year. The 2009 to 2010 Allegheny County, PA Behavioral Risk Factor Surveillance System Health Survey, a population-based telephone survey of 5442 adult residents, included an 8-item EOL caregiver module. Overall, 7.8% (95% confidence interval ¼ 7.0-8.6) of respondents reported having arranged or provided care for a close friend/family member who died in the previous 12 months. Caregivers of decedents who utilized hospice reported positive quality outcomes and greater involvement in care. Utilization of hospice services was associated with beneficial outcomes at EOL, but with increased involvement of EOL caregivers.
Introduction
Dying in America has changed markedly in the past quarter century and continues to change as the population ages, advances are made in the treatment of chronic disease, and opinion and practice around end-of-life (EOL) care evolve. There is an ever-increasing array of treatment choices available to those with life-limiting illness and their caregivers as well as a broadening of the possible settings in which an individual might choose to receive care at EOL.
Hospice is a multidisciplinary approach to EOL care that provides both pain and symptom management for individuals with life-limiting illness and psychological, spiritual, and practical support for the patient and family. 1 Hospice care is available in a variety of settings including the home, freestanding hospice facilities, and skilled care facilities, with the cost of services covered by both federal and private insurance programs. 1 Use of hospice services is associated with consistent benefits including improved pain and symptom management, fewer hospital admissions, decreased incidence of curative treatment in the 48 hours prior to death, increased likelihood of dying in the location of choice, and improved patient and family satisfaction with care. [2] [3] [4] [5] [6] [7] Hospice may also be directly beneficial to those acting as caregivers at EOL. Providing care to a dying friend or family member can be highly stressful and may lead to poor physical and mental health outcomes. 8 Research suggests that hospice utilization may buffer poor mental health outcomes for caregivers. 2, 5 However, these studies are few and primarily involved retrospective designs or cohorts and/or samples limited to a single patient diagnosis.
Although the benefits of hospice care are well demonstrated, a number of barriers to hospice utilization have been identified. Prior studies show that the availability of hospice services and patterns of hospice utilization are highly variable and depend on a variety of factors, including geographic region and locale (rural vs urban), community demographics (race/ethnicity and wealth), and state hospice regulations, leading to disparities in hospice service availability, quality, and uptake. 1, [9] [10] [11] [12] [13] Regions with greater proportions of low-income and minority members typically have fewer hospice options.
African Americans are also less likely than whites to utilize hospice services, with cultural and historical factors being most often cited as a rationale for this difference. 12 Nonetheless, use of hospice services in the United States has expanded exponentially in 40 years since the inception of the Medicare Hospice Benefit, from approximately 100 000 patients receiving services in 1984 to fully 1.58 million in 2010. 1 As hospice becomes the predominant model in EOL care, it is important to monitor the prevalence and benefits of hospice for individuals at EOL and their caregivers. To this end, we analyzed data from the Allegheny County Health Survey (ACHS) to determine (1) the prevalence of hospice use in a population-based survey, (2) sociodemographic differences between hospice users and nonusers, and (3) differences in the quality and complexity of EOL care between hospice users and nonhospice users. 14 This county-wide, population-based telephone survey was modeled after the Center for Disease Control (CDC) Behavioral Risk Factor Surveillance System (BRFSS) and included an EOL module ( Figure 1 ). The EOL module consisted of 8 items focused on EOL caregiving, services utilized, satisfaction with decision making, and quality of dying. Items used in the module were based on a CDC inventory of questions used in the EOL module currently under development for the BRFSS. The module was administered in a step-wise fashion such that all 8 items were administered only to those reporting care at EOL (Figure 1 ). The collection of EOL care data via population-based surveys is based on recommendations from the Institute of Medicine, National Institutes of Health, and other stakeholders. 15, 16 In addition to EOL measures, 2 measures of mental health were collected as part of main survey. Although we were unable to collect information on the time elapsed between the interview and death of the close friend/family member or the duration of hospice service delivery, we chose to include the mental health measures in our analysis to capture associations between mental health and caregiving at EOL. The Kessler-6 scale is a reliable and valid measure used to screen for serious mental illness, 17, 18 and the number of days in the prior month where mental health is reported as ''not good'' is currently included in the annual BRFSS and other national surveys. 19 Scores were dichotomized. Serious mental illness was coded as a Kessler-6 score of 13 or greater 18 and poor mental health-related quality of life was coded as >4 ''not good'' mental health days in past 30 days. Four or more ''not good'' mental health days indicates the uppermost quartile in the distribution. Demographic data included age, gender, race, household income, and education. Race was dichotomized into white and African American, reflective of the demographic profile of the region. (Non-African American minority respondents made up only 2.3% the sample.)
In total, 5442 phone interviews were conducted between August 2009 and September 2010. The sample, which was limited to individuals aged 18 or older, was enrolled using a Random Digit Dialing protocol. A disproportionate stratified sampling design was employed and included oversampling productive telephone numbers and telephone exchanges corresponding to census tracts with 50% or more African Americans residents and census tracts with household incomes below the county's median household income. The cooperation rate, defined as the proportion of all cases interviewed of all those contacted, was 66%.
Poststratification weighting was conducted to reflect the known population totals for Allegheny County adults. Additional weighting was performed to adjust for probability of selection and included weighting for oversampling of African Americans and low income households, selection of 1 adult per household, and selection of households with more than 1 landline telephone number. The results reported here are based on analyses of the weighted data and were conducted using survey procedures in SAS 9.2 (SAS Institute, Inc, Cary, North Carolina). Differences between caregiver groups and between hospice and nonhospice caregiver groups were assessed using Rao Scott chi-square tests, which account for design effects in complex sample surveys. Differences were considered significant at P < .05. The research was approved by the institutional review board of the University of Pittsburgh.
Results
Comparisons between those who completed the EOL module (n ¼ 5029) and those who terminated the survey prior to the EOL module (n ¼ 413) indicated that those who terminated the survey had lower household incomes (odds ratio [OR] ¼ 1.7, 95% confidence interval [CI] ¼ 1.3-2.2) and were more likely to be African American (OR ¼ 1.5, 95% CI ¼ 1.12-1.95) than those completing the EOL module. No differences in gender or age were observed. Of the 5029 Allegheny County residents completing the EOL module, 33.8% (95% CI ¼ 32.1%-35.5%) reported that a close relative or friend had died in the past 12 months; and among those reporting a death, 23.2% (95% CI ¼ 20.9%-25.5%) reported they had arranged care or made decisions on behalf of the individual who had died. This yielded a subsample of 461 respondents, which we termed ''EOL caregivers,'' who were primary caregivers to someone who had died. The EOL caregivers account for 7.8% (95% CI ¼ 7.0%-8.6%) of the county's adult population and indicate the overall prevalence of EOL caregiving in the previous 12 months.
Compared to those reporting a death but not involved in EOL care, EOL caregivers were more likely to be older (age 50þ years) and female (OR ¼ 1.4, 95% CI ¼ 1.1-1.9 and OR ¼ 1.4, 95% CI ¼ 1.1-1.8, respectively) . The 2 groups did not differ by race, educational attainment, or household income.
As shown in Table 1 , over half of the EOL caregivers reported use of hospice (n ¼ 238, or 53.7%). Compared to EOL caregivers not using hospice, EOL caregivers using hospice were more likely to have annual household incomes above US$25 000 (OR ¼ 1.5, 95% CI ¼ 1.0-2.4). No other demographic differences were observed.
Use of hospice services was associated with a significantly higher likelihood of death occurring outside the hospital setting, either at home or at an alternative location such as skilled nursing or free-standing hospice facility (OR ¼ 3.5, 95% CI ¼ 2.2-5.4). The use of hospice services was also associated with overwhelmingly greater satisfaction with quality of dying, as shown in Figure 2 . The EOL caregivers who used hospice were 3 times as likely to rate the quality of care at EOL as excellent (OR ¼ 3.0, 95% CI ¼ 1.8-4.8). In addition, EOL caregivers using hospice were twice as likely to report satisfaction with decisions about care or treatment (OR ¼ 2.0, 95% CI ¼ 1.1-3.6).
The EOL caregiving required considerable investment of time and effort on the part of family members, as evidenced by the higher proportion of caregivers who administered medications and took time off from work. In all, 35% of EOL caregivers administered medicine in the period before death, and 58.3% reported a need to take off days of work during this time. Caregivers using hospice were more likely to report taking time off from work (OR ¼ 1.9, 95% CI ¼ 1.0-3.6) and administering medications (OR ¼ 1.7, 95% CI ¼ 1.1-2.9) compared to EOL caregivers who did not make use of hospice. Despite the increased investment in caregiving tasks among EOL caregivers who used hospice services (and hence likely greater caregiving burden), outcomes on measures related to mental health did not differ according to hospice use (Table 1) .
Discussion
Findings from the ACHS indicate Allegheny County, PA residents have a relatively high rate of hospice usage (53.7%), even among minority members of the community (46.6%). These rates are above the national average of 41.9% deaths involving hospice 1 and may be related to the high percentage of older adults in the community, the robust health care infrastructure, and the number and breadth of hospice agencies and facilities in the area. The benefits of hospice involvement at EOL included increased satisfaction with care and a lower likelihood of death occurring in the hospital, where the chances of receiving aggressive, costly, and often unwanted treatment are high. 20 By the same token, hospice was also associated with increased complexity of care and involvement in caregiving tasks on the part of EOL caregivers.
With the aging of the US population, an increasing number of individuals will spend at least some time in the EOL caregiving role. Pittsburgh ranks in the top 15 US cities with the highest proportion of residents over 65 years of age, so this is a particular concern for Allegheny County. Indeed, the survey found EOL caregivers in all age categories, although the majority of EOL caregivers were older. In addition, the responsibilities of caregiving fell disproportionately on women. Many of these are likely to be older women caring for a spouse, and those 50 years may be daughters simultaneously working, caring for younger children, and providing supportive care to an aging relative.
Although there was no difference in the mental health outcomes between EOL caregivers with and without hospice, these findings must be interpreted cautiously. Caregivers in deaths with hospice involvement experienced greater potential burden, as indicated by higher likelihood of hands-on care (administering medications) and greater need to take time off from work. The higher level of caregiver involvement seen among those utilizing hospice services is likely reflective of those caregiving situations where home hospice services are used. In the home hospice care model, agency staff provides support and some direct care services, but the family members or informal caregivers remain primary caregivers to the patient. Hospice utilization was associated with higher household incomes, so it is possible that despite the increased involvement, greater financial resources may offset stress due to caregiver burden.
Strengths of this research include a population-based assessment of EOL circumstances for both individuals and their caregivers, including EOL care options chosen. With recent expansion of EOL services, such as hospice and palliative care, and great variation in state regulation concerning delivery of EOL services, it is important to describe EOL care utilization patterns, the level of the satisfaction caregivers have with EOL care services, and the quality of care being provided. In addition, with increasing options for where these services can be delivered, it is valuable to assess patterns of use within the community.
Results should be interpreted in light of the study design. Although we had a robust picture of caregivers, data on decedents are limited. The cause of death, demographic characteristics of the deceased, and relationship to the caregiver were not elicited in the EOL module. We did not obtain information on the duration of hospice service or whether hospitalized patients received hospital-based palliative care consultation services. Among EOL caregivers, the duration of time that elapsed between the death and telephone interview was not elicited. Finally, the cross-sectional nature of the survey precluded any understanding of the temporal ordering of care events, death, and mental health status.
Overall, this population-based study provides insight into EOL care in a community, direction for ongoing research, and identification of areas for increased community awareness and public health focus. Public health is increasingly concerned with quality of life at the EOL. Given current population trends, the number and age of those providing informal EOL caregiving will steadily increase. If the current model of home hospice care is to remain successful, these caregivers will likely require higher levels of support. Determining EOL caregiving patterns, place of death, and the impact of EOL caregiving on families can expand the public health knowledge base in this area. Future studies might also explore differences in demographics and caregiver involvement among the different settings in which hospice services are delivered.
